Background: Knowledge of normal development pattern of various endocrine cells of the human pancreas is of paramount importance, due to its implication during replacement therapies in the treatment of diabetes mellitus. Development related literature of fetal pancreas is scanty due to ethical and technical difficulties to obtain fetuses. Aims and Objectives: The present study was conducted on 49 fetuses from gestational weeks 10 to 40 to obtain the sequential appearance and arrangement of islets of langerhans cells of pancreas. Material and Methods: Forty nine fetuses were collected in formal saline immediately after abortion, medical termination of pregnancy or premature delivery. The fetal pancreas was processed for paraffin blocks. Sections were taken and stained with Haematoxylin and Eosin as well as Gomori's modified Aldehyde Fuchsin stain and observed under light microscope. Results: Islets were initially a small number of cells with Alpha cells, which were seen at 10 th week of gestation. Beta cells were identified in the islets of fetuses around 16 weeks of gestation. Delta cells were observed from 17 weeks onwards and islets appeared as a group from the beginning of 19 th week.
INTRODUCTION
The meticulous selection of an appropriate developmental stage of fetal pancreas is of paramount importance not only for the successful transplant of pancreas in patients of insulin dependent diabetes but to study the histological variations that might have occurred as a result of various maternal drug intake during the entire course of pregnancy. 1 Islets of langerhans of pancreas are having endocrine function and mostly confined to the tail of pancreas. 2 Around 200 millions of people worldwide currently affected from diabetes, in all its forms and this figure is expected to raise further. 3 The pancreas is a retort shaped gland 4 which develop from 2 evaginations of the foregut fusing to form a single organ. A dorsal pancreatic bud proliferates into the dorsal mesogastrium and a ventral bud evaginates in close proximity to the liver primordium. At 5 weeks differential growth of duodenum wall, results in movement of ventral pancreatic bud to the right side & ultimately to a dorsal position. The primitive duct epithelium provides the stem cell population of all the secretory cells of the pancreas. It gives rise to the alpha cells producing glucagon, beta cells producing insulin, delta cells producing somatostatin. Initially these endocrine cells are located in the duct walls or in buds developing from them, later they accumulate in pancreatic islets.
5
The exact & specific time of appearance of these islet cells in the embryonic life is still a grey zone. The present 
MATERIAL AND METHODS
The study was started after obtaining ethical committee clearance of the institution. 
RESULTS
Fallowing obser vations were made after detail histopathological study. • Delta cells are less in number.
• Islets appeared as a group of cells at 19 weeks (Figure 4 ).
• Encapsulations of Islets were noted at 26 weeks ( Figure 5 ).
• Encapsulated Islets showed the number of Beta cells more than the Alpha cells.
• Alpha cells were larger in size than the beta cells.
• Arrangement of the cells inside the encapsulated Islets was seen in the form of cords of cells.
• Islets were not found budding from acini but they formed separately from endodermal cells within the lobules near acini or scattered in the mesenchyme.
• Blood vessels were seen penetrating the Islets.
DISCUSSION
Fetuses from 10 weeks up to 40 weeks of gestational age were procured for the present study, using routine as well as differential staining procedures and observed under high power & oil immersion lenses. The selection of an appropriate developmental stage of fetal pancreas is of paramount importance for the successful transplant of pancreas in patients of insulin dependent diabetes mellitus 8 . Vincent (1924) in his study with human foetuses described the islet as temporarily modified portions of zymogenous tissue.
9 William Bloom (1931) using Mallory Heidenhain azan stain in human fetuses differentiated the Delta cells from the Alpha and Beta cells.
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The origin of pancreatic endocrine cells in the islet however is controversial 8 . It has been suggested that they arise from neural crest cells, 11 and from epithelial cells of pancreatic ducts [12] [13] [14] or from cells in bone marrow 15 . Gupta et al. (2014) observed electron dense granules in the endocrine cells at the 14 th gestational weeks. 8 Robb P (1961) in his study with human fetuses, reported the "mantle islet stage" at 12 weeksin which, a zonal arrangement of cells with Beta cells in the centre, and Alpha cells at the periphery was seen. 16 Conklin (1962) in his study with human fetuses found the Islets to be connected to the tubules. Islets were identified in a 54 mm (9-12 weeks) fetus as clusters of small eosinophilic cells attached to the tubule but after vascularization, it got separated from the tubules by an encroachment of connective tissue. 17 Like and Orci (1971)in their study of human fetuses identified the islets. The first islet cell type to have appeared was Alpha cell at 11 weeks. 18 In the present study the Alpha cells started appearing in the islets around 10 weeks of gestation. The human fetal pancreas is a potential source of islet tissue for transplantation was suggested by Sutherland et al. (1976) after his study. 19 Saito et al. (1978) studied the topographical differences of size, distribution, number and volume of islets in human pancreas. He found that the head of the pancreas had abundance of islets compared to the tail region. 20 Hopcroft et al. (1985) in his study of the structural and functional relations of human pancreatic islets propounded that both direct intercellular communication and hormonal secretion by islet Alpha and Delta cell play a role in modulation of Beta cell function. identity. The first islet cell was identified at 12 weeks, 2 cell types were seen with acidophilic and basophilic cytoplasm and termed as ' A' and 'B' cells respectively. Dense aggregation of granules was seen in Alpha and Beta cells of 22 -24 weeks fetuses which might be having association with the amount of insulin secreted by them. 1 The appearance of first Islet cell groups was well defined around 18 -24 weeks of gestation in the centre of the pancreatic tissue. The cell buds destined to form Islets were seen enclosed in groups of capillaries around 30 th -40 th week. 22 In the present study, Islets were not found budding from acini but they formed separately from endodermal cells within the lobules near acini or scattered in the mesenchyme. It is also observed, the present study that from the scattered rounded cells in the mesenchyme, group of cells get formed which develop into pancreatic acini whereas initial scattered cells or the groups of cells later are arranged as cords of cells which form islets and get encapsulated. Also Alpha cells develop earlier than Beta cells in the islets and Delta cells were observed from 17 weeks. Delta cells are smaller than Alpha and Beta cells and are less in number. We also observed that encapsulation of islets were noted around 26 weeks. Further the encapsulation of islets showed the number of Beta cells more than the Alpha cells, Alpha cells were larger in size than the beta cells and arrangement of the cells inside the encapsulated Islets was seen in the form of cords of cells.
CONCLUSION
In the present study we observed a sequential development of Alpha, Beta and Delta cells and subsequent grouping of the islets. The exact gestational time of appearance of above islet cells and their encapsulation can add to the existing knowledge data base for successful transplant of pancreas in patients of insulin dependent diabetes mellitus.
